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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of the Chief
of Engineers, Washington, D.C. 20314. The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condition of the
dam is based upon available data and visual inspections. Detailed in-
vest igation and analyses involving topographic mapping, subsurface
investigations testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a damn depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam
at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established guidelines,
the spillway design flood is based on the estimated "Probable Maximum
Floed" for the region (flood discharges that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions thereof. Because of the
magnitude and rarity of such a storm event, a finding that a spillway
will not pass the design flood should not be interpreted as necessarily
posing a highly inadequate condition. The design flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream

damage potential.

i



PHASE 1 KEPORI
NATIONAL DAM SAFE'Y 'R(x;RAMl

BRIEF ASSESSMENT OF OkA'I

Name ot Vain: McGhee Dam
Stat,: Vi rginuia
Loca LI ol: Loudoun County
USUS QUaL, Sheet: IlucinCOLt , Virginia

Stream: Tributary to Beaverdam Creeik
Date of Inspction: Z9 April 1981

McGtecI Dim is :i:) eartlifii structure approximately 450 feet long jo,
Ju.b tet' high. Tie dam is owned and maintained by the Honorable G. C.
Mclanii, American Ambassiuor. 'The dam is classified as a small dIam 'ith a

signiticant hazard classification. The principal spillwaV is a 24-inch
concrete pipe ocated vr,.r tile rigit abutment. 'Ine emergency spi; i is

locatt-d above rte principal spillway pipe and channels flows down tho-

con tact between the t.mbankment and righ t abutmenit. Ai 18-1Icli VIIV.

located at te toe of the dam, is available for dewatering the
rese rvu r. lieti rese rvoi r is used for recreati

Base on cr iteria established by tihe Department of the Army, Office
of tUe Chief of Engineers (OCE), the Spil Iway Design FlooA (SDF) is tie

IOU-Year Flood. The spillway will pass 20 percent of tie PF or 100
percent Ut the SDF without overtopping the crest of the dam. The

spiliways are adjudged as adequate.

lihe visual inspecti on revealed no apparent problers and there are no

immediate needs for remedial measures. Howevir, the ups tream slope and

crest width are inadequate anJ thece is no design data or construction
his tory. Maintenance is performed by the owner, but there is no regula.r
maintenance operations prograin or warning system. It is recommended that

tue services of a qualified geoteclnical engineering firm be engaged to

perform a stability check of the dam. 'This should be completed within I
monttns. It is also recommended that a regular maintenance and operations

program be instituted with provisions for accurate records of a%1

maintenance performed, and that a warning system be established. li.

mainttnance items listed in Section 7.2 be accomplished as part of the.

regular maintenance program within the next 12 months.

iI

-" LI -. • I I II II



Submi tted By: Approved:

Original signed by:
rignal signed by:, Douglas L. HailerCarl S. Anderson, Jr.,

CARL S. ANDERSON, JR. DOUGLAS L. HALLER
Acting Chiief, Design branch Colonel Lorps of Engineers

Commander and District Engineer a

Kecommended By Date: AUG

Original signed by

JACK G. STARR

JAuK G. SIARR
tLnief, Engineering Division

iii

______ _____

i.: .i

- -



DAM

DAM BRESERVOIR

OVERALL VIEWS - MCGHEE DAM
29 APRIL 1981



uI w

SECTION I

PROJECT INFORMATION

I. I GENERAL:

1.1.1 Authority: Public Law 92-367, 6 August 1972, authorized the

Secretary of tie Army, through the Corps of Engineers to initiate a
National P'iogram of Safety Inspections of Dams throughout the United

States. The Norfolk District has been assigned the responsibility of
supervising tile inspection of (Jams in the Commonwealth of Virginia.

I. 1.2 Purpose of Inspection: The purpose is to conduct a Phase I

inspection accoruli ug to the Recommended Guidelines for Safety Inspvction
ot Dams (Keference i, Appendix IV). The main responsibility is to

expldlt iously id,,tntity those dams wli icln may be -i potential hazard to

1ariall life or proper-ty.

, Project Descript.oll.

,.i Dam a.,i Appurtenances: McGnee Dam is an eartifill structure

about -*)U feet long and 30.6 feet high. lie crest of tht dam is 13 feet
WA U 'L - i L cr US L e vat Lon 42'i .0 ' ee t ms The ups tream, s I op'. is .

horizontal to I vcrtLc l (I. St: IV) and the downstream slope is (2.51:1'V).

It Is un,,no. :l i f the ,.am :s keyed into the foundrtion oi whether or
not there, is a drainage system. 'lhere are no foundation drain outlets.
l ,,rt.is 1 1 l prap on tile ldal.

lh pI 11c1 p.i pil lw.y is -1 24-inclh concrete pipe wi tLh 3n intake

invert elevutioii of 425.3. Due to rocks and dirt bui It up in the
app :aci c iann,, the water level must De approximate y 42 .0 h efore any
I Il.' wv I occul. The pipe slopes down the contact between the embankment
ic-j ti.,- tight 'ibutment and discharges at ipproximaLely elevation 415.0.

i,., uischa rg,, cascades down the slope over large rocks and boulders.

li - ,nlt.rgency spillway is an open channel (lo: point across the crest

ut t:L,- daii located above tie principal spillway. The crest of the
em,- ,c: .pillway is 427.0. A concrete wing wall, protecting the
)I ;)LI [d spi I )way pipe, prevents high pool levels fror eroding the
,.. l,',( s I. W ay cres t.

A.t .l i ea. pip, located at the bottom tile the reservoir, can nJewater
' ,-,'rv.,'i :,y operatlol of a valve located at the downstream toe ot

4- -it I I l . XcGhl.- Dam is located abolt 1.5 m) les northeast of
I. * lt.). Vl Ii ' :1 , III L litldoJn Countv.

. ./- 1 l l 'ctt un: The dam is classi fied as a s5m2ll dam as
,l' I lit.,; J1 he 'r 'lCI' o Appendix IV.

- -r --~~~~~.--~I -7! ~-,. _ _ _ _ -
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Table 5.1 KESERVO¢IR PERFORMANC'F

Normal 100 1/
I ten Flow Ye.' r 1/2 PMF PF 2/

Peak flow c.t.s.
in I Io . 1 G5') 1761 3522

Out f Iow 1 !4 4f, 1660 34 1 0
:.aximim elevation
tt. msl 426. U 428.5 429.7 '3(.

Nonl-overf J A. secti on

'elevation 429.0)
Depth of Itow> , ft. , 7 1.4

Dora tion, Irs. 2.0 3.1

evloci Ly, fps 5, 3.8

Lai l, atcr elevation~~I t. 191 t2 .4+

I / "lilL IOU-Yea" Flood has one chance in 1o of occurring in any givvn
yea Z.
, I In PAF is an es timatk, of flood discha rges thi t may be ,xpec ted frox ,

the mos t severt, combination of critical meteorologic and hydrologic
Condit ions that ire reasonably possible in the region.

J! Lr i tIc,,l VeI oci ty

i.7 Reservoir Emptying Potential: A 18-inch diameter pipe is
ava Lauie to e. water the reservoir. With the reservoir at normal pool

(vl.vatio2 ,426.0), the pipe is capable of a discharge flow of 47.5 cfs
an).j jewatvr the reservoir in about 2.5 days. This is an equivalent
urawdowti rate of lJ.8 feet per day. 'this is b3sed on the hydraulic

rtivglL ot the dan jivided by the time to dewater the reservoir.

5.o tva tuation: 8ased on the size (small) and hazard classification

(significant), tine recommended SpilIlway Design Flood is the 100-Year
Floo-i to the 1/ 'MF. Because of the risk involved, the 100-Year Flood
has been selected as the SDF. The emergency spillway will pass 20

percent of the P1F or 1O percent of the SDF without overtopping the
crest of tie Sam.

,onclusions pertain to present day conditions. The effect of future
oeveloptent on the nydrology has not been considered.

5-2



SELC'IION '

D AI STABILI IY

6.1 Foundation and Abutme.nts: 'lhere is no detaile d information

available on the foundation conditions. '[he dam is located within the
Blue Riuge physiograplic Province otI Vi rginia. l)rainage in tile area is

eastward into the Potomac RilVt,. According to Reference No. 3, the dam

is located on the contact of the Prec imbrian Marshall Formation and the

Caa brian-Precambrian Swift Kull Form;ation. Otitcrop I in the area tend t

support this. A sample taken from an oitcrop on the right haibtment was

composed of a granite pegCattLe. The M;.:Irshal -Formaationi locally cons!st!,

of granites atid granodiorites. Samp Ies I rom the heft abLtment were

representative oh tiae Swift Hiaa. A sample of a chlorate phyllit', light
to oa rk green, ieatihered to a tan-light brown, was taken from the left

abu tnen t . One hundred t eet tps t ream on the left abo tment , an ot Ic rop wa

I uand :'i ic Ih cons is ted oJ a hormb lnde schi s t/gnei ss . The predomi nate

foundation material are relativehy pervious, stable, fine silty srincs.

As noted in the visuaI ;nspec taOn, there is a seep hoc 3ted (an the

uovustream left abutment. Since tile visual inspection on 29 April 1981

corresponuence by the owner has indicated that this seep is ac tua i I y a
sprang an tedating tnt construction of the dam. It is unknown if t;e din

as ,eyed ,ito tc lou;id;itiort or if there ,rc ;any foundataon ura:ns.

f'iere are no foun;ati on drain out lets.

u.2 Lnbankmen l . he owner' s ca retaker staLed tha t the emraankme:;L

materials cam<, Iaim tile reservo r area. v"aer. e is n, infIrmatio, ,

a vd lahtu on the nature u the ;nateria i. Area soils are (S>M) !ite to

mediul:i sand and c layey s Ir.

1.2.. Stability: 'lhiert are no ivail'alalt stability calculations.

lfie dam is J6.o feet high and 13 feet wide. The upstream slope is

I. I : IV and tlie downs treat slope is 2. 5H: IV. Ihie dam s sub iect to

sudden drawdowa because the approxim: te drawoan rate of 13.8 feet per

day ,xcceds the critical rate of 0.3 feet pea- day for earth dams. It is

unalaowrn if the dam has experienced the maximum control storage poel whicI

is at the elevation of the emergency spi Ilway (1.0 feet above normal

pool ).

According to tae guidelines presented in Design (if Small Dams, U.S.

Departnent of the Interior, Bureau of Reclamation for small homogenous

.a~ms, u, tt a stable foundataon, subject to a sudden drawdown and composed

of silty sand, (SM), the recommended slopes are 3.Ol:IV upstream and

2.Ud: IV downs tream. Ihie recmnnendeu width is 18 feet. Based on these

guidel nes, the dam has an adequate downstream slope and an inadequate

upstream slope and crest w idth.

b.2. J Seasmic St abi ltty: Ile dam is located in Seasmic Zone 2.

ftherefure, according to the Recomnmenduad Cuiaeliines for Safety Inspection

of Dams , the dam is cons a de red to have no haz~ard lrMu carthquakes

provided static stability cond tion:, are satisfactory and conventional

safety margins vxst.
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6.2.4 Evaluation: There is insufficient information to adequate]y

evaluate the stability of tile dam. Overtopping is not a problem. It is
reconmended that the service of a qualified geotechnical engineering firmr.
be engaged to perform a stability check on the dain because of the lack of

design data and construction history, and the inadequate upstream slopc.

and crest width. INis should be completed within 12 months.

6-2
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SEC IION 7

ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: The available engineering data is insufficient

to evaluate the embankment stability. The visual inspection revealed no

findings to prove the dam unsound. The dam is maintained .y the owner.
However, there is no regular maintenance operations program or emergency
operations and warning plan. Based on criteria established by tht

Department of the Army, Office of the Chief of Engineers (OCE), thc.
Spillway Desin Flood (SDF) is the IO0-Year Flood. The spillways will
pass 20 percent of the PMF or 100 percent of the SDF without overtoppi n,:
the dam. lhe spil Iways are adjudged as adequate. Overall the clam .s in
good condi tion and there is no .Tmiediate need for remedial measures.
However, a stability check is required due to the inadequate oipstream
slope and crest width, and the lack of design data and construction

his tory.

7.2 Recommended Remedial Measures: It is recommended that the
services of a qualified geotechnical engineering firm he engaged to
perform a stability check of the dam. Ihis should be completeudi 6thin 12

months. A regular maintenance operations program should be initiatteJ! to
help detect in, control problems as they occur. A formal emergency
procedure should be prepared, and furnished to all operating personnel.
liiis shoula include how to operate Lhe dam during an emergency, and :ho

to notity, including public officials, in case evacuation from the
downstream area is necessary. Also, the inspection revealed the

following maintenance items that should be scheduled by the owner durin.
a regular maintenance period within the next 12 months:

a. Ine Lire ruts, eroded areas, hoof prints, and animal burrows
should be filled with compacted material and seeded.

b. t1he footpath should be reseeded.

c. A fence should be placed at the top of each slope on the crest to

keep cattle off the embankment slopes.

d. Iwo inches of gravel should be placed on the roadway on the crest.

e. The seep/spring on the downstream left abutment should be
monitored during periodic inspection for any increase in flow or

turbitity. If any increase in flow and turbitity is found without an
explanation, the services of a geotechnical engineer should be obtained

to investigate the causes of the increases.

f. Ihe shrubs on the face of the dam should be cut off at thi r
roots .

g. The emergency spillway should be seeded.

7-1
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h. The trees and shrubs that would obstruct excess flow in the
discha rge channel of the emergency spilIlway shoul d be removed.

i. A sta ffgage should be instal leu in the reservoir to extend above

the crest of the dam.

j. frees and debris that imped, flow in the downstream channel

snould be removed.
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MAPS AND DRAWINGS
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APPENDIX TT

PHOTOGRAPH S



PHOTO #1CREST OF DAM

PHOTO 2RUTTING OF CREST OF DAM



PHOTO "' ANIMAL TRAFFIC EROSION NEAR THE
CREST ON THE UPSTREAM FACE

PHOTO 4 DOWNSTREAM FACE



PHOTO 05 PRINCIPAL SPILLWAY INTAKE (ALSO
APPROACH CHANNEL FOR EMERGENCY
SPI LLWAY)

A

PHOTO 6 PRINCIPAL SPILLWAY OUTLET



PHOTOT7 INTERCEPTED FLOW FROM
SPRING/SEEP AT TOE OF CONTACT
OF LEFT ABUTMENT AND EMBANKMENT

4

PHOTO 18 DOWNSTREAM CHANNEL
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FIELD OBSERVATIONS
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